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[0003] In this process, the etching rate usually has 
some degree of variations within the substrate surface, 
becoming larger generally in peripheral portions than in 
5 central portions of the substrate. Whereas this degree of 
variations is changed by changing various etching 
conditions such as the type of the substrate to be 
processed, gaseous species, gas flow rate, process 
pressure, and high-frequency power, there are some cases 

10 where such conditional changes may cause not only the 
variations in etching rate but also changes in the absolute 
value of etching rate, etching configuration, or the like. 
[0004] For cases where the etching rate is faster in 

peripheral portions than in central portions of the 

15 substrate as shown above, it has been practiced that 
constant-height rings, which are called focus rings, are 
erected at uniform distances from the substrate so as to 
surround the substrate, so that the inflow of the etchant 
and the outflow of the gaseous reaction products in the 

20 peripheral portions of the substrate are controlled to 
thereby decrease the etching rate in the peripheral 
portions. In this way, differences in etching rate between 
central and peripheral portions would be reduced so that 
the variations would be reduced, without changing the 

25 etching conditions. 



2 

[0005] 

[Subject to be solved by the Invention] However, together 
with advancement of electronic devices, characteristics 
demanded for dry etching using plasmas have been increasing 
5 higher and higher and, in particular, there is a strong 
demand for reduction of in-plane variations of etching rate 
to enhance the uniformity. As a result of this, it has 
become necessary not only to reduce differences in etching 
rate between central and peripheral portions of the 

10 substrate, but also to control the variations among spots 
within the peripheral portions. Such a tendency has 
appeared more noticeably in substrates whose perimeter is 
composed of corner portions and linear portions 
particularly in liquid crystal devices or the like, than in 

15 circular-shaped substrates typified by semiconductors. In 
such a case, there has arisen an issue of etching rate 
differences between the linear portions and the corner 
portions. Furthermore, there may occur differences in 
etching rate in the peripheral portions depending on the 

20 form of the vacuum vessel, the method of gas introduction, 
or the method of gas discharge, but this may occur 
regardless of the form of the substrate. 

[0006] As shown above, with the focus rings of 
conventional use, it has become a current tendency that 
25 demanded uniformities of etching rate could not be obtained 



under the circumstances of diversified etching processes, 
posing a demand for processing methods and apparatuses that 
meet individual processes. The present invention has an 
obj ective of providing a dry etching apparatus and method 
5 capable of obtaining a uniform etching rate . distribution 
throughout within the substrate surface. 
[0007] 

[Means for solving the Subject] The dry etching apparatus 
and method of the present invention are characterized in 

10 that rings or plates of appropriate configuration are 
placed at positions in proximities to a substrate that is 
subjected to etching process, in which state the processing 
is performed so that the etching within the substrate 
surface is controlled. With the present invention, 

15 variations in the amount of etchant in peripheral portions 
contributory to the etching can be reduced so that a 
uniform etching rate distribution throughout within the 
substrate surface can be obtained. 
[0008] 

20 [Embodiments of the Invention] According to a dry etching 
apparatus as described in claim 1 of the present invention, 
there is provided the dry etching apparatus in which, under 
gas supply to interior of a vacuum vessel, the interior of 
the vacuum vessel is evacuated so that the interior of the 

25 vacuum vessel is controlled to a specified pressure, while 



ft 

4 

a high-frequency power is fed to a plasma source or/and an 
electrode within the vacuum vessel, by which a plasma is 
generated and the substrate mounted on the electrode within 
the vacuum vessel is processed, characterized in that the 
dry etching apparatus is provided with rings that surround 
an overall periphery of the substrate and that are not 
uniform in height from the substrate surface throughout the 
overall periphery. 



(19)H*@»flFJt (JP) (12) >2t ffl J^F 1^ £t ^ CA) (lDfcfFaJH&BBS^ 

#^2000 -315676 
(P2000 -315676A) 
(43) &IH B ¥(£12*R 1JI14B (2000. 1 1 . 14) 



(51)IntCl.' 




F I 


f-73-F-(^#) 


H 0 1 L 21/3065 




H 0 1 L 21/302 B 5 F 0 0 4 








*gtsR ifjRJS©Scl5 OL (4 9 1) 


(21)fflBIS^ 


4$«¥1 1-123291 


(71)fflPA 


000005821 










(22) ffllS B 


¥J£1 1¥ 4 ^ 30 B (1999. 4. 30) 




ARj»nsiP^^mioo6»ffl 






(72)3fiiU# 










AE^n*m^pmioo6#® fe v Tmg§ 














(72)5&W# 


*s 








ARflOT»*A*PW1006#«! «TS8g 














(74)ft3A 


100068087 



















(54) K7-fx-;5 1 >^B^«fc^*ft 



(57) \.m%j] 

am 5 (*jfc4£fi $ n/c*« 6 fcs* o-c x » > ?%mz 




1 

tew jgs* zm&r zcticxo-???:-? 3 
■ft. M2.m%pi<Di£&tt l cMm:2titcmfoZ!tm?2> f 

V X -y > i/$|g(C X . 

=&iffl CX-WlXK^ V > if^m-itc F =7 4 x y * > tf& 
[IM3S2] U>^, *«©*cffi#>*>©i«;*©&4>K 

l tern ?m 1 ibis© h*7>fx^> y§ig. 

< b/tlf^JM 1 teiScD Ft? -fx ■> y§&g„ 

5X-7V-*$fc«K3£§:&ft©SmL< < {i^cDM^ 

7 -f x ^> ^ggKfcl>r, 

«t£©^ e ^ ©ffigfWft ^OE«*s«EO±H H CC o 

«a&iE£ffi©£JSH£H* h*«t*fc F9-f 

[tl*H7] >J>i/*fc{i7*b- h©S«©^6©!^ 

«©« & a^sis# t a *>;ac>a5#©^#» t as#© 
5Xw-^*ifca*^#srt©s©feb < tt*©M* 

frsBtttgW^gia^Bi*. *S^ffi*>6©lS3*«±SH 



(2) ^2000-3 1 567 6 

2 

Z&mi>m< Ltc')>?ZiLXX F7^x^^>yMffi 

t z>m?m 8 ibis© h'7-fx»?> 
mtjtcmwLK&b. zf ^ x v v - * t tc teM&m&ft 

St5©^SIffl ; SrfflS&l^U'- h*. *^)21©tJ!S^f 
(CAirx F^-fx^^^^ffiilMa-r^F^-Yxj^^ 

20 ftmz^bx^zme,. ^-©n-^-tc^fc^gii^icy 
u- h^tA-cr ?v-{x.v?->?mm?zm3mi hb 

ig©F^-<x^^>^ffi. 

77X7y-XS^«|(^rt<0Iife K BfOffi 
^(CiiSilffiS^^^-r S c ice J: 0 ^7 X-7^^3 
■l±. K^§SF*3©^@±tC«Sg S h*7^x? 

stg©^*^-e©i*^r6j-©86ii^s«©±jgHtc-5 

30 ^T-«rfe^eg{c. talBa^lX^Htr'J^^Sfc 

x y ifW&?*> F-5 A x ? ^> ^75rt*. 
[Ift#lfl4] 'J>^*fc(i7 , U-KD«'K©^*^© 
8E^©^ & & ^ifiUgC7>©^^ t ^ >g|s# 

©S§^©5 0%Ji(±-CS,-5,Ci?r^<tT^ii^xIl 3 
IEt£© F7-fX-;f> ^#j£ 0 

J£j£Lfcfc©£<j&Bt--£i*5K>i8 -«*JH 1 4©Wti*> 
(ClB*8© K7-^x^> 
40 [j%«(D««KcSna] 
[0001] 

[00023 

0. HffiSWrt*9f5EOBE*K:WWttt**6. X7X7 

50 v-x$fc i*x^srt©ms & < b* ©M^cciisjg 



3 

[0 00 3] C©B#, ?>yu- h &;}:gt£ffil*3^c*i 
l>T&s^Ia©tf 6^#£#oc £#ffi?re**) . 

^^©^MCCjc-pTx^^yu- KD«6-5#/c 
WCft<. X9*>yu-F©|ft»ffl. x»^>^« 
tt £©^{t D £ C t fth S . 
[0 0 04] C©<fc5fC»«©jgiZ!!K5©X9 9 : '>yu- 

siccstgciiH^H^^^tcsr. s*g©j3msp#©x 

> y*#£^Jg L & C ^-C**SP t J122gP©X y?-ls>f\s 

[0005] 

[^*s))?i^Ucfc-5 ^-r-ssjg] m^-fv-w* 

Wcfc^t, *&^ft£tettt:tiftg&fc©<ctt-o-t#T 

too. tn^^v^iy^\y-v<Dmnwth^^ 
a * tt £-© n - ^-sp i bsispk J: r> mm&mm 3 ft £ 

f U-HS3W«jBi«c-jT*rt»*. gft:A^g33©ff* 

i»TttSffi©JI5!8Jc J: h-rmszirz. 
[000 6] CO^CC. Xy^>y©yp-te*#£<iS 

5^>^> yisg* j: virmzim? § c t * g m t 

[0007] 

wm&mott #«jb© f ^ w x ■> ? > 

«W4Btc«aa^© 'J > y* fcW^u- h 

MS t r s«bf*i© x 9 * > y *war 6 c t £ ^ £ 



(3) 2 0 0 0 - 3 1 5 6 7 6 

4 

SC£#-C#S„ 
[0008] 

[^m<omm<DBm ] i tats© f ? 4 x 

*E>. y^Xvv-*£fcttK£g&F*9©^@*>L<«-£ 
<DSS*{C*H««^*«|fr-r4 C £ic £9 77Xv^S 

io £3t»\ x^grt©m@±«ciggsnfcS«=&MS-r 

H<&. S^as*^©S5$^jaffl=&3iDr-lir^c> 
'J > y £18 C £ 5r#St[ £-r & o 
[0 0 0 9 3 *I6BJ<D»^2 IB*g© F9 -f x » f 

sss«. it^Jii Kfcut, y>y&. S^©gtMfr«=> 

©i^ 3 ©& *>1S t, >SB# £ ^ *> <g USPt>©^*5* 4> IU^SP 
7>©il53© 1 0%«±iCbfcCi*#Si[<!:-rS„ C©1« 

20 [ooio] *ms<z>m&m3 iett© f^ x 9 y 
-^-gp^wo. ^©^-^-ic&fc^gp^©';^^© 

£. x^f- + > hS©^fc^< ^Sn-^-SP©Xy ^ 

[0011] *^©rt*^4 tais© f ^ -c x 9 ^> y 

30 .£•&<!:. i^ft> FS©^< i^SSP^©x > F 

sfettwF^x^^yKgwu t»*]i4K:tec»-c > 
k«*ieh^ms yt« 3 - -f- -uftzm-ommzTTs u 1 1 > 

-SJt^. -E-©n-^-(c*fc^gP7>{C7-u- 
[0012] C©^{C«fc^£. ii^x^^ + > ha© 

^<^^.3-^-gi5©x9^-f > bm<D?tzmiRmcm 
?.Tc£m^ ti^Ji6iatg©F7-fx -,?->yii 
^a. stR©JS^6*©a«^i*i^©ffif«*JS«©^ 

y* fc«t?IBS«©^ffl4ffl* ttl»3T u- f- 4gtffc 

[00 13] CCDjfsEta^i, l^^^lCio 
T^-T-5.»^JSlt^^!I©Pm©«6-0^4fiMS ti- 

•scirts-cts. nc4s. c©H$>;>y©^«s«(c*f 

r. y>y*fc»yu- h©»«©4S*^©i^fi©^fc 
atsgp^ £ iat >8P7>©^#a fcMt >gp^©ffi»© 5 
so o%u±-v$,zc±zftWitvz>. 



5 

[0 0 14] co«JiRKJ:Si. «fc ») ■m(C*lttKl&£ 
fi8Bj©gf»©tf 60* if S C £ 

* * . ^l6B^©ti^ 8 f aig© F7^»f> y^ffi 
v - * * fc»K£!§?gF»?©me fc 0 < tt-e ©iatfr k <sm 

©its $#:£jgffl£iiDT—l*-c &<<>■> >^42;-c-c F5 

x » * > ^MUlT C £ «r#m £ T £ . 
[0015] *mXD&$OS9&m<D K-5-fi5.?>y 

Sti^afci-r-S, *»M©iWt?ll 0fBtK©F5-f 

x «WEiB8K*j^r. mvumnmt 

[0016] &mi<Dmtim 1 1 IBIS© K v -fx •? 

*«©£jgB£B*frl>:XU- g«JS 

ac^ffiBf ccjir r f 5 ^ x v * > yteiiteffi-f s c £ 
-r •*>„ *^w©«*ji i 2 taifi© 

[0017] *^©fS^W 1 3I3*£© h'7-fl^> 

«R©*S*>6-e©&»*ifij^©mii*s«g© 
^jamcoivc— «-ctti»fl«cc. Hfrtess^moHtf 

xx *vj^v*i/vmm-tz>c.t*mkt-?z> a 
w©»^^ 1 4 teis© f-7 -fi7 sr^tttt, 3t$3 
i3K*i>T, ';>y$/c«^u- b©s^©Jg>o^© 

8BH©g k&C >SB# £ & i5l »Sfc»©:^S >gP7> 
©g&ft© 5 0 %«±-C $> -5 C £ SrltSli £ 1" £ . 
[0 0 18] *^©ft^lll 5i8©F-7-Yxy5 L >^ 

^ra«. ff^8~if3}t^i 4ic*,-i,»-c > 'j>y*fc» 
(31^©^ i)ai-ia4 it^mmommmm 1 * 

[ 0 0 1 9 ] x -» ^>i^Hte0 1 iCTjk? J: Jt£ 
3?S3 1 f*3 # * &jftga 2 <fc <3 BfrSiiit*© #X £ 0 
oogf^Si LT©*S^>^3CCj;f3gfm*m>> 

v-^fflHjgismas8 (cj: o-cfl5Hjs«j*fla&-rs 



(4) 2000-315676 

6 

■ 3 n/cS« 6 5C>ttL"Cx y g=-> $%1I£1t 'im&XZ 

•5. c©b$, »«6©^2(cu>yi 1 ^a^-c^ai* 
[0020] Af*w«c«. s^ss 1 toittfximmw 

2 ct OHFfSi>l£S©C 1 'MBC 1 3 ^X^iAmi 

^L/, TSB^ffi5 KtSSS tx?cl^j3 0 0 0 A©A 1 *fiS 
10 Il/c3 7 0mmX4 7 0mmt'/X©If6tC>!tl/t 
x v * > i^MS *1f *) **s r # -5 . 
[002 1 ] C©B$ttg«6©J!j2«Cgfr*i-Ct>£ > 

if\ i«. sztcTn-rmi^o^^tca^ew^jiH 

^H^. SS6©^B*^©H55^jaH^51Gr-« 
-Cfcl>SMK##-C. Sffi6©«M*e>©iSS©^feWC^ 

gp^iikfee^gi^©^**)^^^©^?© 1 0% 

3tf£WU -?-©n-7^-{c*yt-5SP7>©U>^©iS3^ 
[0022 ] 3 7 0mmX4 7 0mmt^X(DSf6«: 

mstz^&mu^tmtmz (a) - (c) (c^-r^* 
tcf±±if -*ffi©*ti«5 - Y>\>x& 

fcj#^©x y 5^ > * u - h )&*jjgia 

CDx-y^>yu- h«*^©«A^ 1 5mm©{4g*S'J 
£l/c. H4 (a) Aifie*©^. 134 (b) #£©* 
M<Offi& 1 ©^*%^L--C^5. 
30 [002 3] COiv (C*H?go®II#ffi5C J; »3 S«© 

mm. ^(cn-^-gaoxy^^yu-h^^gp©^ 

0 0 0 A©T i ^£)SlliL/'c»«{C*5l^r o/c*5|§|^ 

[0024] (HSS©JgSg2) H5~S8B*#6I8©SI 
ft<Dft$£ 2 x 9 =)■ > ^g{*0 5 CCtf^- J: ^ 

40 *tf^. K^Slrt^Hf^©EE*{C«^/j:^iE., TSP 
^© 5 te<ty'X7X7 V 7 KS®ffl«)ai^miS4 , 
^7 X7V -^ffl]!5JS^SiS8 tC J: oTJgjgi&S^Srtft 

5 teisg $ n/c»s 6icjftTx«;?> irmmwr ^ m 

[0 02 5] JWfcfltCt*. A^^S 1 rt(C**^«i^«g 
2«fc0rff^fi£S©C l.SCKBC l 3 ^X42SAL/-3oK 
S#>-^3tcj:0eP»4fTt>. S^SSIW*^©!! 
50 t)ic&% tefrh, TSB«e5*jJ:CXyvXw-x7«: 



7 

£U TSBS@5tct8B3tx^3 0 0 0 A CD A 1 Zf& 
mistcS 7 OmmX 4 7 0 mm^-fXflOaiSBtC^Ut 

- h 1 2 a - 1 2 d i6 fC^-rnamt^cDj: 5 tcS 
l 2tea«?6CD3-^-ic&/c£^teK5£2ftTt> 

& c 3 7 0ramX4 7 0ramt^Xc?)Sfi6^*fbt^ 

Mfttfittmtmi (a) - (c) cc^^-^f±±cf 

[0 0 2 7 ] C©B$* jaityfci«ox^>yu- h 

&*5SiZl<Dx^^>^U- M*S«©iSW»e> 1 5mmO 
fiMB*«j£l/fc. B8 (a) #fi£*<D«te, 08 (b) 

mi<D$mj?mcJ: 9 SeJ332cDffiiagi5#cDx ^ ^> ^ 
$M?#t#6ft/c 0 

[0028] mm<Dmmzm3 ooo aot i * 
(mmmm3 ) hq-h 1 1 u^woimmmms 

g 1 CC #Xt£$^M 2 cfc 0 »r««E*<D#* ^^A L O 

- * fflWia^m® 8 CC<£o r & i . 

X-Jfimtk b , TSPmS5Cc*ga$ 

n/cgtg 6 cc*t h x x y ^ > iffomzft 5 *#-c # & . 

/to 1 3©»«6(D*ffi^6©ilf3«S*B0^ 

[0 02 9 ] AftW«C». JC^SSf 1 rt6C#*«*&^g 
2±»3Bf3ei«OC i.SWBC l,*X?fc»Alo-3X 

£U TSBH® 5 CORKS n/cS3 0 0 OaOA 1 
JRUfc3 7 0mmX4 7 0 mm-?<YX<DStS6 K>tf It 

fc. 

[0030] c0Rtcs«6CDSiacca^tin*4 y > 



(5) WW 2000-315676 

8 

3ft. *©H»«Cttl 5mm«»«tirBB3ti«J: 

2©x**>yu-MSX«<DaB*>6 1 5mmCD{ig£ 
#JSL/c e 011(a) H 1 1 ( b ) ffi 

c ommoftm 3 om&Zvk u r 0 4 . 

[0031] c©J:56cfE3trcttx»*>^i/- htfft 
^>^u-h^3&^#6tifc„ s/c, »;>yi3©a« 

(MMIbl^*0OHI(D5 OXfiLhtA-jt, CCD 
[0 03 2 ] n«Ottl«M3 0 0 0 AcDT i £J&)!IL 

/caste **i >r 4>ff fc*«ra«©*s**J» 6 *i& C i ** 
20 h*»it*«**bfc*j. *ft«^^©«a»©— 

^>^u^ b*s»6ti**i*«^*r fettle 

[003 3] <Se»©JB«4) H12iH13«^K 
i ^fi)cML/c8 ^>^^XOS i*ffi6 5cStUrxy 

«K©*»«7L*wr iJBBccfct^tf o /Co > y 

[0034 ] CCDB$JCSS6(Djg^Cg^nTl>4 ! ;> 
*<Dj^BJr»7mm/cWKn"CiBa3nSJ:^ 

40 0x^>^U- FWSffi©S3Cp6 5mm©ffia*8Hffi 
L/c. HI 3 (a) ^SeRCDJS^, HI 3 (b) 

[003 5 ] C (D J: ^ CC^^CDMH^CCJ: 0 

BX^>yi/-h«<^^t l >/cgfM?Lffll]^ X 2r * 

It. */c. ^J»f»^«iLT:JtflM*»&o»»o*© 

so [0036] ^/c. y >^i 3<Dmme<Di%frt><Dmn 



[0 037] &te^0ttgMltfLffi'J©x ?^>^U-h£ 
*ft«*f©*«©Jg28C©-SB 

^©ffjsg-c^ •;>y*$j:o'^u-h©wmiL/-c > a 

[0 0381 ±3B©S^fe©Jf^-C«. ^5X7V-^ 
<!:K^SF*J©^l©M^(CiSjliffi^^«*&T S C £ 

C £ tCcfc K) M&S&ftK. 7 v X -?£fg£§ 1± £ J; 5 CCflj 
JSLftJa^feHttT**. ±IE© GgJt<DJI*fft3 ) (H 
tfe<D]&l& 4 ) -C «. V > y 1 3 ©SS 6 ©affi#> £©iS 

$«Stg6©^iiic*D/cor^— (£Ufc© 
ff^l ) ©Jc^cc, S«©Sl®rt>6©iS;*©&&Ki,>§B 
#£g&ffiC>a$^^#&4>i6^SI^©iS;*©l 0%« 

±tci/fcy>y*. s«©3-^-(cA/c?>gp^©';> 

[00 39] ±13© (£ltc»H!fi3 ) (£lfe4»£flfi4 ) 

-era. y>y«D»£*BMiii,fc**. (mss©jf2ii2) tc 

fcWST'U-b 1 2 a~l 2 ««©JiS#>£-e©r£ 
»^^©ffiBt*i««©^H{c-5i,>-r— «T?&C»{4B 

[0040] 



(6) ^2 000-3 1 5 67 6 

10 

imi] *f6Hj©nsfe©^.^ i<DF7^i?f> y^g 

[02] isj^©jf^© y > yowmmm 
m 3 ] isues©^© y >y©ffj««h ^i**5i-ria 
[ia4] ge^iiumfsw^sio^iofca^ox!,^ 

[05] #JfcBJ©Sl!!ife©^<ii2 (DB^x.^> ?mm 
<Dffi>&® 

[06] I^J©fe©Ji5g§©^U-F©Wl^4fl0 
[07] mmm<D&1&<DZ?U-h<DBVii:&m<D-*&;*: 

[08 ] Sf*W«!:|SIIIJfe©^SS©«ffillyft:S«©x * ? 

[09] *^CD5IJfe©^3 OK7-fi^> i*&B 
©ttl)&0 

[010] |5||ISfe©^Se© y > f<bX«©Eg£^-f ¥ 



[011] tM*Wil5)3©6©ff^©«L/tS«©x- ? 
h5>7f?0 

[012] *myi<DmM<DBi&4<D y > y<t»g©EB 

[013] fi£JS«?4ilSISI]5fe©^J|g©A3 : ilOfcS«©x •> 



1 






30 2 






3 






4 




mi® 


5 






6 






7 






8 






9 






1 1 


y >^ 




1 2 






40 1 3 







[02 ] 




ftm 2000-315676 



(a) 



17] 

1& (c) 



IH8] 



12a 



(b) 



12b 



JJjL 



7 

12c 



i b) 



12b 











M2 






16S1 




1296 


ISSI 




1554 


1438 


1Q2S 




1474 


1448 








IMS 


1948 


128S 




1500 


1ZJ4 




1S47 


1474 


«47 




1445 


148a 








1285 


1US 


1S8B 




1124 


1615 




IBIS 


1547 


161C 




1433 




% 




14BO 


8.41 



[010] 



[19] 



h n In n J 



2 -> 



n)n i 



Si. i fa 




J3 



1 1 1 



(a) 




2150 


1547 


2188 

1581 


Z4I1 


1755 


1488 


1580 

154B 


2001 


1871 




1612 


1984 



(b) 

f»*HL 

gig 



18853 


1051 1971 


1648 

1784 


1S88 

1807 1654 


1521 


1517 


1941 


1749 2006 



Ift-Ht 1887 28.8 6 1748 MB % 



(9) 



ftffl 2000-315676 



[013] 




Q72)$£ffl% HP F^-A(##) 5F004 AA01 BA20 BB11 BB18 BB23 

^rof?P1SrfT^:^P^1006#Ja t&TMi§ BB28 BB29 BB30 BC08 DA04 

DA11 DA29 DB08 DB09 DB16 
DB17 EB02 



